Solidification Behaviour of y '-M3AI Containing Alloys in the Ni-Al-O System 


Evan Copland 
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The chemical activities of A1 and Ni in y'-NTAl-containing systems were measured using the 
multi-cell Knudsen effusion-cell mass spectrometry technique (multi-cell KEMS), over the 
composition range 8-32 at.%Al and temperature range T = 1400 - 1750 K. From these 
measurements a better understanding of the equilibrium solidification behaviour of y'-N^Al- 
containing alloys in the Ni-Al-0 system was established. Specifically, these measurements 
revealed that (1) y'-N^Al forms via the peritectiod reaction, y + |3 (+ AI2O3) = y' (+ AI2O3), at 
1633 ± 1 K, (2) the {y + (3 + AI2O3} phase field is stable over the temperature range 1633 — 
1640 K, and (3) equilibrium solidification occurs by the eutectic reaction, L (+ AI2O3) = y + 
(3 (+ AI2O3), at 1640 ± 1 K and a liquid composition of 24.8 ± 0.2 at.%Al (at an unknown 
oxygen content). When projected onto the Ni-Al binary, this behaviour is inconsistent with 
the current Ni-Al phase diagram and a new diagram is proposed. This new Ni-Al phase 
diagram explains a number of unusual steady-state solidification structures reported 
previously and provides a much simpler reaction scheme in the vicinity of the y'-NfjAl phase 
field. 
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CALPHAD XXXVI: 5/6 - 5/1 1/2007 - State College, PA, USA 
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W. Huang, Y. Chang, Intermetallics, 1998, 6, 487. 
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Ni-AI-0 system 
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W. Huang, Y. Chang, Intermetallics , 1998, 6, 487. 
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W. Huang, Y. Chang, Intermetallics, 1998, 6, 487. 


direct measurement 
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proposed “Ni-AI” diagram 
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O. Hunziker, W. Kurz, Acta mater., 1997, 45(12),. 4981. 



compare “Ni-AI” diagrams 



W. Huang, Y. Chang, Intermetallics, 1998, 6, 487. 
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